Introduction
This paper presents a review of the methods available to established body composition. The study of body composition is described by Karpovitch and Sinning (1971) as the study of the existing composition or the changes in composition within the frame. This can be approached in many ways. Passmore and Robson (1971) use a simple but valuable method of splitting the body into three components for ease of analysis. The first division is into the cell mass, where most of the chemical work of the body is done. Second is the supporting tissue, which includes the extracellular fluids in the blood and the fluids surrounding the cells in the various organs. Third is the energy reserve, which is composed mainly of fat held for the most part in the adipose tissue. If this method of division of the body is used, and then various modern methods of assessment of these components is considered, it is found that the techniques are in many ways similar.
These methods can then be categorised into four main groups: external linear (Keys and Brozek, 1953) , this was not a reliable prediction of exact body composition.
Before the war Sheldon (1940) did much work in this field, as too did Parnell (1958) . The measurement of various areas of the body to give readings for fatness, muscularity and linearity by taking readings for height, weight, skinfold, bone width and muscle circumferences, and then plotting these readings to give ratings are well known. Heath (1963) outlines certain modifications of these methods. Wilmore, Girandola and Moody (1971) showed that skinfold tests are subject to quite large errors. , however, defends this method and claims "it serves as a useful indicator of fatness of individuals and groups of individuals", but points out in partnership with Keys (1953) , that the method has its faults. These techniques of linear measurement or anthropometric techniques are very quick, cheap and easy to perform, but they lack the accuracy of the three other kinds of assessment.
Sheldon's "Atlas of Man" (1954) was produced to make available a standard file of somatotype variations, together with the criteria actually employed in somatotyping, so that correlative enquiry could be carried out. His earlier work (1940) suggested a method which became widely accepted although the delay in producing the Atlas caused some criticism at the time. There is no question, however, that numerous studies in sports and medicine have since been completed in which Sheldon's methods have been used successfully. Heath and Carter (1966) , proposed an extended scale outside the confines of the 1-7 continuum that Sheldon adopted for each component. This modification was found to be highly satisfactory for the 1st component (endomorphy) and the 3rd component (ectomorphy) and satisfactory for mesomorphy. It disregards the age correction factor as Heath and Carter disagree with the predictive aspect of the Sheldonian system. The advantages of this method are that the subject is not inconvenienced, and all classes of subjects can be measured: there is no need for the maintenance of large equipment; measurements can be made at leisure and additional measurements can be made at a later stage without regard to the physical well-being of the subject. On the other hand, it would require intensive training to make accurate observations from a photograph and it is questionable whether it is possible to make estimates of a three dimensional nature from a two dimensional photograph. It is for these types of reasons that Parnell (1958) developed anthropometric techniques for measuring bone and muscle. There is a vast array of research which demonstrate the relationship of skeletal diameters and skinfold measures to lean body weight, (Wilmore and Behnke, 1969 , Van Dobelin, 1961 . Any disagreement about this method seems to be related to exactly how many skeletal and skinfold measurements need to be taken and where the siting of such measurements should be (Brozek and Keys, 1950 and 1952 , Sloan, Burt and Blythe, 1962 A further densiometric method is that of the body plethysmograph. This is an airtight chamber large enough to contain a person and having a known volume. With the subject in the chamber, a measured amount of air is injected into the chamber and the resulting change in pressure is noted. The change in pressure is a function of the relationship between the two volumes, that of the air surrounding the subject in the chamber and that of the air injected.
Once again such methods have limited application because of the complexity of the apparatus. It is possible to make approximate measurements of limb and total body volumes by using large tanks, such as those used in a domestic cold water system and noting the volume of water displaced. Reasonable attempts have also been made by weighing subjects above and under water in a swimming pool. Such methods, although crude, may explain the theory involved in the procedure.
Chemical processes
The chemical methods of assessment of body composition are many and varied. Many of these seem to work on the dilution principle. This is a means of measuring various components of the body by the injection of a dye or foreign liquid into the area to be tested, and after the dye is allowed to diffuse a sample of the liquid is taken and the concentration of the dye is determined. By this method it is possible to work out the various components of the area under examination. A variety of substances are used in this work, e.g. deuterium oxide, tritiated water, anti-pyrine and amino antipyrine and ethyl alcohol. Gerson, Lesser and Zak (1963) used this principle working with gases. Cureton (1947) uses Soxhlet's technique in which fatty or lipid constituents can be extracted by repeated treatment with distilled solvents and thus assessed. Root and Allan (1960) have shown that some of these chemical methods are subject to slight error because of absorption of the chemicals or gases into various other parts of the body.
They therefore used radio-active isotopes. Hansard (1963) outlines many of these methods, and claims that these methods are bringing increased reliability and great contributions to knowledge of body composition. In an area where even greater details of knowledge are required, such as the assessment of the total body potassium, various complex chemical methods are used. Miller and Remenchick (1968) show this clearly in their detailed studies on the subject.
Instrumental techniques
The final category of methods of assessment of body composition is the use of instrumental techniques. Many of the techniques already mentioned will have used, to some degree, instrumental methods. The ultra-sonic method has aroused much enthusiasm. This method is related to the fact that muscle, fat and connective tissue have different densities and accoustic properties, (Hazel and Kline, 1959, Stouffer, Wallentine and Wellington, 1959) . Due to its ability to detect small tissue density differences, it would seem a most accurate and feasible method. A disadvantage would seem to be that it provides measurements at specific locations rather than an indication of total composition. There would seem a need for quantitative research to establish that examination at specific points of the body would give an accurate reflection of total composition. X-raying as a means of assessing body structure has been long established, particularly in relation to bones. Stouffer (1963) established a high correlation between this method and the ultrasonic method. It was noted, however, that it was difficult in some areas to measure the exact extent of the fat shadow. The main limitation would seem to be the danger of exposing humans to the radio-active material, but might be useful in a comparative analysis of tissue make-up in children and adults where there is a considerable time lapse between X-rays. Boling (1963) refers to a vise-configuration counter in his assessment of K42, Na24, Br82 and tritiated water concentration in man. Miller and Remenchick (1963) used a tilting chair technique in his assessment of body potassium. Pierson (1963) refers to a photo-grammetric technique of projecting, and thus measuring indirectly, the body contours by means of a camera, and this enables him to evaluate the composition.
It is hoped that anyone involved in the assessment of body composition will find this review of methods useful. With the many techniques and procedures available, the practitioner will often be forced into a compromise between selecting a technique which delineates the specific aspect of body composition that he wishes to study and the factors of expense, time, resources and manpower.
From the literature it is apparent that some standardization is required. 
